Over the course of addiction drug seeking, initially volitional, progressively becomes habitual and then compulsive. These psychological transitions in the control over behaviour are underlined by functional intrastriatal shifts from the nucleus accumbens to the dorsolateral striatum. The cellular mechanisms that contribute, in vulnerable individuals, to the aberrant recruitment and maintenance of dorsolateral striatum-dependent drug seeking habits are poorly understood. We propose a striatal endophenotype of addiction that relies on the endocannabinoid, opioid and adenosinergic systems, each of which has been implicated in the regulation of striatal plasticity and habit formation. Since these systems regulate impulsivity, a hallmark feature of addiction vulnerability and are modulated by addictive drugs they are well positioned to shape the physiology of the striatal synapse in vulnerable individuals and promote plasticity which will result in the recruitment of maladaptive drug seeking habits.
Introduction
Addiction is as a chronic relapsing disorder characterised by a loss of control over drug seeking and taking which become compulsive [1, 2] , and the associated emergence of a negative emotional state reflecting a withdrawal syndrome [2, 3] . Compulsive drug seeking behaviour stems from interactions between Pavlovian and instrumental learning processes which may both be hijacked by addictive drugs [1, [4] [5] [6] [7] . As a result, drug seeking that is initially goal-directed, progressively becomes a habit aberrantly controlled by drug conditioned stimuli (CSs) [1, 4] . These transitions at the psychological level have been shown to reflect a progressive shift in the neural locus of control over behaviour from the ventral/limbic, to the dorsolateral/associative/motor, striatum [8, 9] . This was first demonstrated causally in rats trained to seek cocaine for prolonged periods of time, during which instrumental performance is reinforced by contingent presentations of the CSs, acting as conditioned reinforcers that bridge the delay to drug reward. Under such second order, or related seeking-taking, schedules of reinforcement, drug seeking is initially goal-directed [10] and depends on a network involving functional interactions between the basolateral amygdala (BLA) and the nucleus accumbens Core (AcbC) [11] as well as the dorsomedial striatum (DMS) [12] .
However, after protracted training, drug seeking becomes habitual, in that it is no longer dependent on a representation of the consequences of the instrumental seeking response [10, 13] . Thus, inactivation of, or blockade of dopamine receptors in, the anterior dorsolateral striatum (aDLS), the neural locus of habitual responding [14] , abolishes habitual responding for cocaine [10, 15] , alcohol [13] and heroin [16] whereas it is ineffective at earlier stages of training. This progressive functional recruitment of aDLS dopamine-dependent drug seeking habits has been recently shown to be under the control both of the BLA [17 ] and the functional interactions between the AcbC and the aDLS via the striato-nigro-striatal dopaminergic circuitry [18] . Similar progressive devolvement of DLS control over drug seeking has also been observed in humans to reflect the transition from volitional to habitual to compulsive alcohol intake [8] , in line with the evidence that the DLS (which is larger in drug addicted individuals [19] ) has been shown to be involved in compulsive cocaine seeking in rats [20] . At the between-systems level, the mechanisms by which different territories of the amygdala [17 ] control the recruitment and maintenance of instrastriatal shifts supporting the development of maladaptive drug seeking habits is now being elucidated [4, 17 ] . Thus, the BLA, which remotely controls the activity of the aDLS medium spiny neurons (MSNs) through circuitry involving antecedent glutamatergic mechanisms in the AcbC, is necessary to recruit aDLS dopamine-dependent cue-controlled drug seeking habits. Subsequently the central nucleus of the amygdala (CeN) supports the expression and longterm maintenance of these habits [17 ] . Thus intrastriatal functional shifts depend upon similar functional shifts 
